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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the influence of a 
pilot channel on the diffusion code shortage by 
time-dividing and multiplexing an outgoing radio channel 
into plural time slots and assigning one of them as a 
pilot channel. 

SOLUTION: The whole outgoing radio channels 
consisting of X-number diffusion codes have frame 
configuration and one frame is divided into the plural 
time slots so as to be multiplexed by time division. 
Then, the specified time slot of the radio channel 
diffused by the specified diffusion code is assigned as 
the pilot channel. The other time slots and the other 
diffusion codes are used as the communication channel 
for communication with the mobile station. For example, 
time slot numbers 1-4 are given to the four time slots 
in the frame in order from an early one in terms of 
time, the time slot #1 of the radio channel where the 
diffusion code is diffused by one is assigned as the 
pilot channel and the other time slots and the diffusion 
codes are assigned as the communication channel. 
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(54) [Title of the Invention] 

METHOD FOR PILOT CHANNEL ARRANGEMENT AND TRANSMISSION 
IN CDMA MOBILE COMMUNICATION SYSTEM 

(57) [Abstract] 
[Problem] 

To provide such a method for pilot channel arrangement 
and transmission in a CDMA mobile communication system that can 
time-division-wise multiply a downward radio channel to 
thereby effectively assign a pilot channel and reduce its 
int'erf erence power on the other cells. 
[Solution] 

By time-wise divide a downward radio channel into a 
plurality of time slots for time division multiple access, one 
of the plurality of time slots is assigned as that for a pilot 
channel , 

. [What Is Claimed Is] 

1 . A method for pilot channel arrangement and transmission 

in a CDMA mobile communication system where base stations are 
respectively provided to a plurality of cells, each base 
station transmits pilot channels which are modulated by the 



same frequency and diffused with different diffusion codes 
assigned thereto and a mobile station can receives said pilot 
channels to thereby- determine a residential cell thereof, 
wherein a downward radio channel from said base station to said 
mobile station is time-wise divided into a plurality of time 
slots for time division multiple access to thereby assign one 
of said plurality of time slots as said pilot channel. 

2 . The method for pilot channel arrangement and 
transmission in a CDMA mobile communication system according 
to Claim 1, wherein the said time slot assigned as said pilot 
channel is time-wise common to all the cells. 

3. The method for pilot channel arrangement and 
transmission in a CDMA mobile communication system according 
to Claim 1 or 2 , wherein only said time slot assigned as said 
pilot channel is always transmitted with a constant 
transmission power, and the other time slots for communication 
with said mobile station are controlled in transmission power. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 



The invention relates to a method for pilot channel 
arrangement and transmission in a CDMA mobile communication 
system used in a Code Division Multiple Access [hereinafter 
abbreviated as CDMA] type mobile communication system where 
base stations are respectively provided to a plurality of 
cells, each base station transmits pilot channels which are 
modulated with the same frequency and diffused with different 
diffusion codes assigned thereto and a mobile station can 
receives these pilot channels to thereby determine its own 
residential cell, 
[0002] 
[Prior Art] 

In a CDMA mobile communication system, a downward radio 
channel, if transmitted to any one of a plurality of mobile 
stations in the same cell, provides an interference power on 
all the other mobile stations, thus contributing to 
deterioration in reception quality or radio channel capacity. 
To guard against this, a signal can be transmitted to each 
downward radio channel in the same diffusion code phase using 
a mutually orthogonalized plurality of diffusion codes to 
thereby orthogonalize all the other transmission-destination 
radio channels in the same cell, thus reducing the interference 
power to zero. In a multi-path environment, however, such radio 
channels occur that have different diffusion code phases, so 
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that the interference power cannot be reduced to zero but can 
be reduced significantly. Thus, it is possible to improve the 
downward radio channel reception quality or the radio channel 
capacity . 
[0003] 

Fig. 3 shows a prior art method for arranging a pilot 
channel. By the prior art, one of orthogonalized diffusion 
codes is assigned as a diffusion code for a pilot channel, which 
code is used to always transmit the pilot channel so that the 
other diffusion codes may be used for communication channels 
used in transmission with a mobile station. Fig. 3 indicates 
a case where a diffusion code 1 of X number of orthogonalized 
diffusion codes is assigned for a pilot channel. 
[0004] 

Further, the pilot channel needs to be transmitted with 
a transmission power relatively larger than that for a radio 
channel used in communication with mobile stations so that even 
a mobile station residing in a neighboring cell can receives 
its own pilot channel in order to determines the residential 
cell. Conventionally, the above-mentioned specific diffusion 
code has been used to always transmit a pilot channel with a 
relatively large transmission power. 
[0005] 

[Objects to be Achieved by the Invention] 



The number of the orthogonalized diffusion codes is not 
so large. Although originally the radio channel capacity in 
a CDMA mobile communication system is determined by an amount 
of interference powers, use of the orthogonalized diffusion 
codes may have a problem that the radio channel capacity cannot 
sufficiently be utilized owing to an insufficient number of the 
diffusion codes. Thus, as mentioned above, one diffusion code 
is monopolized by a pilot channel, thus causing further 
insufficiency in the number of diffusion codes that can be used 
for communication with mobile stations . 
[0006] 

Further, as mentioned above, by the prior art, the pilot 
channel has always been transmitted with a relatively large 
transmission power, to thereby give a large interference on its 
neighboring cells, thus decreasing their capacity 
problematically . 
[0007] 

In view of the above, it is an object of the invention 
to provide such a method for pilot channel arrangement and 
transmission employed in a CDMA mobile communication system 
that can time-wise divide a downward radio channel for time 
division multiple access to thereby effectively assign a pilot 
channel and also reduce an interference power on the other 
cells . 
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[0008] 

[Means to achieve the objects] 

To this end. Claim 1 of the invention provides such a 
method for pilot channel arrangement and transmission in a CDMA 
mobile communication system that can provide each of a 
plurality of cells with a base station which transmits pilot 
channels which are modulated by the same frequency and diffused 
with different diffusion codes assigned thereto so that a 
mobile station can receive these pilot channels to thereby 
determine its residential cell, in which a downward radio 
channel from the base station to the mobile station is time-wise 
divided into a plurality of time slots for time division 
multiple access to thereby assign one of this plurality of time 
slots as the pilot channel . . 

[0009] 

Claim 2 of the invention provides the method for pilot 
channel arrangement and transmission method according to Claim 

1, wherein the time slot assigned as the pilot channel is 
time-wise common to all the cells . 

[0010] 

Claim 3 of the invention provides the method for pilot 
channel arrangement and transmission according to Claim 1 or 

2, wherein only the time slot assigned as the pilot channel is 
transmitted with a constant transmission power always, while 
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the other time slots for communication with a mobile station 

are controlled in transmission power. 

[0011] 

[Manner of Implementing the Invention] 

An embodiment of the present invention will hereinafter 
be described with reference to the drawings . 
[0012] 

Fig. 1 is an illustration for showing one example of 
a method for pilot channel arrangement and transmission in a 
CDMA mobile communication system according to one embodiment 
of the invention. As shown in it, downward radio channels 
comprised of X number of diffusion codes are all configured in 
frames, each of which is time-wise divided into a plurality of 
time slots for time division multiple access. In Fig. 1/ each 
frame is time-wise divided into four time slots for time 
division multiple access. 
[0013] 

This method of the invention assigns as a pilot channel 
a specific time slot of such a radio channel that is diffused 
by a specific diffusion code. The other time slots and the other 
diffusion codes are used for communication channels for use in 
communication with a mobile station. In Fig. 1, the four time 
slots in each frame are numbered 1 through 4 in a time-lasting 
order, so that time slot #1 of such a radio channel that is 
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diffused with diffusion code 1 is assigned to a pilot channel 
while the other time slots and diffusion codes are assigned to 
the cominunication channels. In contrast to the prior art 
configuration where the pilot channel monopolizes one 
diffusion code, by the configuration according to this 
embodiment shown in Fig. 1, the pilot channel may well be said 
to monopolize essentially only a fourth of a diffusion code, 
thus mitigating its own influence on the problem of an 
insufficiency of diffusion codes. 
[0014] 

A mobile station, beforehand, stores in its own memory 
the information of all the diffusion codes and time slot numbers 
that can be used for a pilot channel. In determination of its 
residential cell upon power application, the mobile station 
measures a reception level of a pilot channel for each of these 
stored diffusion codes and time slot numbers sequentially to 
thereby determine as its residential cell such a cell that is 
transmitting a pilot channel of such a pair of a diffusion code 
and a time slot number that has the highest reception level. 
In determination of its residential cell in a standby or 
communication state, the mobile station is notified by the base 
station in the residential cell of the information of the 
diffusion codes and time slot numbers of the pilot channels 
transmitted from all the neighboring cells, to then measure a 
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reception level of each of the pilot channels for each of these 
notified diffusion codes and time slot numbers sequentially to 

c 

thereby determine as its residential cell such a cell that is 
transmitting a pilot channel of such a pair of a diffusion code 
and a time slot number that has the highest reception level. 
[0015] 

Here, another pilot channel arrangement method 
premises that the time slot number to which a pilot channel is 
assigned is common to all the cells . This premises eliminates 
a necessity for the mobile station to store the information of 
time slot numbers for each diffusion code in determination of 
its residential cell. Also, the base station needs to notify 
mobile station of only the diffusion codes as the information 
about the pilot channels of the neighboring cells, thus 
enabling eliminating the necessity of the time slot numbers. 
[0016] 

At a base station controls, the transmission power of 
a time slot used for communication channels is controlled, 
specifically changed as time passes by, in order to solve a 
distance problem inherent to the CDMA communication. A pilot 
channel, on the other hand, needs to be transmitted with such 
a transmission power that is constant and also that is 
relatively larger than that for a communication channel because 
the pilot channel is used by the mobile station when it 
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determines its residential cell. Accordingly, a specific time 
slot of a specific diffusion code assigned for a pilot channel 
is always transmitted with a constant transmission power which 
is relatively larger than that for the other time slots used 
for communication channels . 
[0017] 

Fig. 2 shows an example of a time-series change in 
transmission power for radio channels including pilot 
channels. As shown in Fig. 2, time slot #1 assigned for a pilot 
channel is always transmitted with a constant and relatively 
large transmission power, while time slots #2 and #3 used for 
the other communication channels are controlled in their 
transmission power, having time-wise changing values thereof. 
Time slot #4 is not used and so nor transmitted. 
[0018] 

By the prior art, each pilot channel monopolizes one 
radio channel and so is always transmitted with a constant and 
relatively larger transmission power than a communication 
channel . This brings about a large interference on the 
neighboring cells. In contrast, by the invention, each pilot 
channel occupies only 1/4 of the entire transmission duration 
and so its interference power on the other cells is essentially 
reduced to 1/4 of that by the prior art, thus enabling 
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mitigating the effect of capacity deterioration on the other 

cells , 

[0019] 

[Advantages of the invention] 

As mentioned above, by the invention, a downward radio 
channel is time-wise divided into a plurality of time slots for 
time division multiple access to then assign one of this 
plurality of time slots for a pilot channel, so that each pilot 
channel monopolizes essentially only [one diffusion 
code] / [number of time divisions, i.e., number of time slots in 
one frame] in contrast to the entire one diffusion code by the 
prior art, thus enabling mitigating the effect of the pilot 
channel of dissipating the diffusion codes. 
[0020] 

Also, by the invention, the time-series location of a 
time slot assigned for the pilot channel is made common to all 
the cells, so that each mobile station need not store the 
information of time slot numbers for each diffusion code in 
determination of its residential cell. Also, the base station 
needs to notify a mobile station only of the diffusion codes 
as the information about the pilot channels of the neighboring 
cells, so that the necessity of the time slot numbers can be 
eliminated . 
[0021] 
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Further, in contrast to the prior art by which each 
pilot channel monopolizes one radio channel and is always 
transmitted with a constant and larger transmission power than 
that for communication channels, by the invention, only the 
above-mentioned time slot assigned for a pilot channel is 
always transmitted at a constant transmission power leaving the 
other time slots as controlled in transmission power, so that 
the pilot channel is transmitted only for the entire 
duration/ [number of time slots in one frame] and therefore its 
interference power on the pilot channels of the other cells is 
reduced to one/ [number of time divisions] of that by the prior 
art, thus enabling mitigating the effect of capacity 
deterioration on the other cells, 

[BRIEF DESCRIPTION OF THE DRAWINGS] 
[FIG. 1] 

Fig. 1 is a diagram showing one example of a method for 
pilot channel arrangement and transmission in a CDMA mobile 
communication system related to one embodiment of the 
invention , 
[Fig. 2] 

Fig. 2 is a diagram showing one example of a method for 
pilot channel transmission in another embodiment of the 
invention. 
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[Fig. 3] 

Fig. 3 is a diagram showing a prior art method for pilot 
channel arrangement . 
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